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Technical Field 
The present invention relates to a controller of an A.C. 
generator for vehicles. 



A conventional controller of an A.C. generator for vehicles 
controlled a duty ratio of a switching element for intermittently 
controlling a field current of a generator to thereby limit the 
field current so as for the field current not to exceed a predetermined 
limitation value. Note that, the predetermined limitation value 
is selected so as to become a value equal to or larger than a value 
of a field current which is to be caused to flow in order to obtain 
a predetermined output from the generator when a temperature of 
a generator has risen up to a predetermined value (refer to JP 6-38720 
B (page 2 and FIG. 1) ) . 

In accordance with such a conventional controller for an A.C. 
generator for vehicles, there are shown generator output 
characteristics in which a power transistor is usually held in a 
conduction state as long as a generated voltage is lower than a 
predetermined value after a maximum vehicle electrical load has 
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been put on a generator, and hence an output is also increased in 
accordance with an increase in rotational speed of the generator. 
That is to say, there was encountered a problem such that temperatures 
of an armature coil and a rectifier rose along with an increase 
in output of the generator to become difficult to be suppressed 
within an allowable temperature, which resulted in reduction of 
quality. In addition, there was encountered a problem that a large 
cooling fan was required as means for enhancing a cooling property 
in order to suppress rise of a temperature, which resulted in that 
a generator could not be miniaturized. 

Disclosure of the Invention 
The present invention has been made to solve the 
above-mentionedproblems, and it is an obj ect of the present invention 
that after the rotational speed of the generator exceeds the 
predetermined value, an increase in output of the generator is 
suppressed, whereby it is possible to realize the miniaturized 
controller of an A.C. generator for vehicles (car, and the like) 
which is capable of preventing the heating of the armature coil, 
the rectifier and the like, and hence which requires no cooling 
fan. 

A controller of an A.C. generator for vehicles according to 
the present invention includes: a switching element inserted in 
series in a field coil of an A.C. generator for intermittently 
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controlling a field current supplied to the field coil in accordance 
with an output voltage from the A.C. generator in order to control 
the output voltage from the A.C* generator to a predetermined value; 
and conduction rate control means for detecting a rotational speed 
of the A.C. generator to reduce a conduction rate of the switching 
element in accordance with an increase in rotational speed. 

Brief Description of the Drawings 
In the accompanying drawings : 

FIG. 1 is a circuit diagram of a controller of an A. C . generator 
for vehicles according to Embodiment 1 of the present invention; 

FIG. 2 is a waveform chart showing a relationship between a 
waveform of an input signal and a waveform of an output signal in 
a comparator of the controller of an A.C. generator for vehicles 
according to Embodiment 1 of the present invention; 

FIG. 3 is a graphical representation showing output current 
characteristics of the controller of an A.C. generator for vehicles 
according to Embodiment 1 of the present invention; 
FIG. 4 is a circuit diagram of a controller of an A.C. generator 
for vehicles according to Embodiment 2 of the present invention; 

FIG. 5 is a circuit diagramof a concrete circuit configuration 
of a temperature detector shown in FIG. 4; 

FIG. 6 is a circuit diagramof a concrete circuit configuration 
of a temperature detector shown in FIG. 4; and 



FIG . 7 is a circuit diagram of a concrete circuit configuration 
of a temperature detector shown in FIG. 4. 

Best Mode for Carrying out the Invention 
Hereinafter, preferable embodiment modes of the present 
invention will be described with reference to the drawings. 
Embodiment 1 

FIG . 1 is a circuit diagram of a controller of an A. C . generator 
for vehicles according to Embodiment 1 of the present invention. 
In FIG. 1, a generator for vehicles (hereinafter referred to as 
"a generator" for short when applicable) 1 which is to be driven 
by an engine (not shown) has an armature coil 101 and a field coil 
102. A rectifier 2 for subjecting an A.C. output of the generator 
1 to full wave rectification has a main output terminal 201 and 
a grounding terminal 202. In addition, a voltage regulator 3 for 
regulating an output voltage of the generator 1 to a predetermined 
value includes voltage division resistors 301 and 302 for detecting 
a voltage which serve to voltage-dividing an output voltage obtained 
through the main output terminal 201 of the rectifier 2 to detect 
a resultant voltage. 

Aconstant voltage power supply circuit 300 provides a constant 
voltage source A on the basis of an electric power which is supplied 
from a battery 5 by turning ON a key switch 4. A constant voltage 
of the constant voltage source A is divided through voltage division 



resistors 303 and 304 for generating a reference voltage to generate 
a reference voltage. In addition, a comparator 305 compares the 
detected voltage obtained through the voltage division in the voltage 
division resistors 301 and 302 for detecting a voltage with the 
reference voltage generated through the voltage division resistors 
303 and 304 for generating a reference voltage. A power transistor 
(switching element) 307 is inserted in series in the field coil 
102. As a current is supplied from the constant voltage source A 
to the power transistor 307 through a resistor 306, it causes the 
power transistor 307 to conduct, so a field current is supplied 
to the field coil 102 in accordance with an output of the comparator 
305. An output voltage which has been outputted through the main 
output terminal 201 by turning ON a load switch 6 is supplied to 
a vehicle electric load 7. 

Moreover, the controller for an A.C. generator for vehicles 
according to Embodiment 1 includes a conduction rate control circuit 
(conduction rate control means) 312 for controlling a conduction 
rate of the power transistor 3 07 . The conduction rate control circuit 
302 has an f-V converter 309 for converting a frequency proportional 
to a rotational speed obtained on the basis of one-phase output 
from the armature coil 101 into a voltage, a triangular waveform 
generator 310 for generating a voltage having a triangular waveform, 
and a comparator 311 for comparing the f-V conversion voltage value 
obtained through the f-V conversion in the f-V converter 309 with 
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the voltage having a triangular waveform generated from the 
triangular waveform generator. 

Next, an operation of the controller for an A.C. generator 
for vehicles having the above-mentioned configuration will 
hereinafter be described. First of all, upon turn-ON of the key 
switch 4, an electric power is supplied to the constant voltage 
power supply circuit 300 to supply a base current from the constant 
voltage source A to the power transistor 307 through the resistor 
306. As the power transistor 307 conducts, it causes the field 
current to flow through the field coil 102, so the engine (not shown) 
is started to drive the generator 1 to thereby start the power 
generation . 

The comparator 305 outputs an output signal at a "High" level 
when the detection voltage of the generator 1 detected by the voltage 
division resistors 301 and 302 for detecting a voltage is lower 
in level than a predetermined value set using the resistors 303 
and 304 for generating a reference voltage, and outputs an output 
signal at a "Low" level when the detection voltage is higher in 
level than the reference voltage. 

In addition, the f-V converter 309 outputs the f-V conversion 
voltage value which is obtained by converting the frequency 
proportional to the rotational speed into voltage in response to 
the one-phase output signal from the armature coil 101. Here, an 
upper stage of FIG. 2 is a waveform chart showing a waveform of 
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an input signal of the comparator 311, i.e., a waveform of an output 
signal of the triangular waveform generator 310 (an axis of abscissas 
represents an axis of time) , and a waveform of an output signal 
of the f-V converter 309 (an axis of abscissas represents an axis 
of a rotational speed of the generator) . Also, a lower stage of 
FIG. 2 is a waveform chart showing a waveform of an output signal 
of the comparator 311. As can be understood from FIG. 2, the 
comparator 311 compares the voltage level of the f-V conversion 
voltage value with the voltage level of the voltage haying a triangular 
waveform generated by the triangular waveform generator 310 . Then, 
the comparator 311 outputs an output signal at a "High" level when 
after the rotational speed of the generator 1 has exceeded a 
predetermined rotational speed, the voltage level of the f-V 
conversion voltage value does not exceed the voltage level of the 
voltage having a triangular waveform, and outputs an output signal 
at a "Low" level when after the rotational speed of the generator 
1 has exceeded a predetermined rotational speed, the voltage level 
of the f-V conversion voltage value exceeds the voltage level of 
the voltage having a triangular waveform. 

Consequently, a rate (Low rate) of a period of time when the 
output signal is at a Low level continues to be increased in accordance 
with an increase in rotational speed after the number of rotations 
of the generator 1 has exceeded a predetermined rotational speed. 
That is to say, a conduction rate of the power transistor 307 will 
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continue to be decreased to reduce the field current. FIG. 3 is 
a graphical representation for comparison between output current 
characteristics of generators controlled by the controllers for 
anA.C. generator for vehicles. In the figure, a curve (a) represents 
the output characteristics of the generator according to Embodiment 
1 of the present invention, and a curve (b) represents the output 
characteristics of a conventional generator. From FIG. 3 as well, 
it is understood that the output current of the generator according 
to Embodiment 1 is suppressed so as not to be increased even when 
the number of rotations of the generator 1 exceeds the predetermined 
rotational speed. 

As described above, according to the controller of an A.C. 
generator for vehicles of Embodiment 1 of the present invention, 
after the number of rotations of the generator 1 has exceeded the 
predetermined rotational speed, the conduction rate of the power 
transistor 307 is reduced in accordance with an increase in rotational 
speed to reduce the field current, whereby it is possible to obtain 
the output current characteristics in which even when the number 
of rotations of the generator 1 becomes equal to or larger than 
the predetermined rotational speed, the output current is suppressed 
so as not to be increased. Thus, the heating of the armature coil, 
the rectifier and the like can be prevented, and hence no cooling 
fan is required. Consequently, miniaturization can be realized. 
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Embodiment 2 

Next, FIG. 4 is a circuit diagram of a controller of an A.C. 
generator for vehicles according to Embodiment 2 of the present 
invention. The controller of Embodiment 2 has such a configuration 
as to newly provide a temperature detector 313 in the conduction 
rate control circuit 312 in addition to the constituent elements 
of the configuration shown in FIG. 1. FIGS. 5 to 7 show examples 
of concrete configurations of the above-mentioned temperature 
detector 313. FIG. 5 shows the temperature detector 313 including 
a thermosensitive semiconductor element, FIG. 6 shows the 
temperature detector 313 including a thermosensitive resistance 
element having a positive resistance temperature coefficient, and 
FIG. 7 shows the temperature detector 313 including a thermosensitive 
element having a negative resistance temperature coefficient. 

The concrete configurations and operations of the temperature 
detectors 313 will hereinafter be described. 

In FIG. 5, a diode 312a serving as the thermosensitive 
semiconductor element and a resistor 312b are inserted in series 
between the constant voltage source A and the earth to be adapted 
to detect a temperature change voltage obtained on the basis of 
a change in temperature of the diode 312a. In addition, voltage 
division resistors 312c and 312d, similarly, are inserted between 
the constant voltage source A and the earth to be adapted to generate 
a reference voltage from the constant vol tage source A. The reference 
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voltage and the temperature change voltage which are obtained in 
such a manner are compared with each other in a comparator 312e. 
Usually, the reference voltage (a minus input voltage of the 
comparator 312e) is set so as to be higher than the temperature 
change voltage (a plus input voltage of the comparator 312e) , and 
hence the comparator 312e outputs an output signal at a "Low" level. 
At the time when a temperature detected by the temperature detector 
313 has exceeded a predetermined temperature, the plus input voltage 
of the comparator 312e is increased in level due to negative 
temperature characteristics of an internal voltage drop developed 
across the diode 312a to exceed the reference voltage (the minus 
input voltage) , which results in that the comparator 312e outputs 
an output signal at a "High" level. 

In FIG. 6, a point of difference in configuration with FIG. 
5 is that a resistor 312f and a posistor 312g serving as a 
thermosensitive resistance element having a positive resistance 
temperature coefficient are provided for detection of the 
temperature change voltage instead of the diode 312a serving as 
the thermosensitive semiconductor element and the resistor 312b. 
Note that, a resistor 312f is connected to the side of the constant 
voltage source A. Consequently, similarly to the case of FIG. 5, 
the comparator 312e normally outputs an output signal at a "Low" 
level. However, at the time when a temperature detected by the 
temperature detector 313 has exceeded the predetermined temperature, 



the plus input voltage of the comparator 312e is increased in level 
due to positive resistance temperature coefficient characteristics 
of the posistor 312g to exceed the reference voltage (minus input 
voltage) , which results in that the comparator 312e outputs an output 
signal at a "High" level. 

In FIG. 7, a point of difference in configuration with FIG. 
6 is that a thermistor 312h having a negative resistance temperature 
coefficient and a resistor 312i are provided instead of the resistor 
312f and the posistor 312g serving as the thermosensitive resistance 
element having a positive resistance temperature coefficient . Note 
that, conversely to the case of FIG. 6, the thermistor 312h is 
connected to the side of the constant voltage source A. Consequently, 
similarly to the cases of FIGS. 5 and 6, the comparator 312e normally 
outputs an output signal at a "Low" level. However, at the time 
when a temperature detected by the temperature detector 313 has 
exceeded the predetermined temperature, the plus input voltage of 
the comparator 312e is increased in level due to the negative 
resistance temperature coefficient characteristics of the 
thermistor 312h to exceed the reference voltage (minus input voltage ) . 
As a result, the comparator 312e outputs the output signal at a 
"High" level. 

As described above, even if any of these temperature detectors 
313 is used, when a temperature equal to or higher than the 
predetermined temperature is detected, the output signal at a "High" 



level is outputted, and when a temperature does not rise up to the 
predetermined temperature, the output signal at a "Low" level is 
outputted . Consequently, since whenever the output signal at a "Low" 
level is outputted from the temperature detector 313, the level 
of the output signal of the f-V converter 309 goes to "Low" to prohibit 
the output current of the generator 1 from being suppressed, the 
output current characteristics of the generator 1 at this time becomes 
identical to those of a conventional one . On the other hand, whenever 
the output signal at a "High" level is outputted from the temperature 
detector 313, the output signal of the f-V converter 309 becomes 
valid. Thus, if the number of rotations of the generator 1 exceeds 
the predetermined rotational speed, then the operation for 
suppressing an increase in output current of the generator 1 is 
carried out. Consequently, the temperature detector 313, only when 
a detected temperature is equal to or higher than the predetermined 
temperature, operates the f-V converter 309. 

As described above, according to the controller of an A.C. 
generator for vehicles of Embodiment 2 of the present invention, 
the temperature detector 313 is provided to thereby allow a 
temperature limitation to be given. 

Industrial Applicability 
According to the present invention, after the rotational speed 
of the generator exceeds the predetermined value, an increase in 
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output of the generator is suppressed, whereby it is possible to 
realize the miniaturized controller of an A. C . generator for vehicles 
which is capable of preventing the heating of the armature coil, 
the rectifier and the like, and hence which requires no cooling 
fan . 
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